-(E)-2-(chlorodimethylstannyl)-3-diethylboryl-pent-2-ene 1 reacts with methylbis(trimethylstannyl)amine and tris(trimethylstannyl)amine to give the new 2,5-dihydro-1-azonia-2-stanna-5-boratoles 3 and 4, respectively, of which 4 rearranges irreversibly into the 1-aza-2-stanna-5-bora-cyclopentane derivative 5. The reaction of 1 with lithium bis(trimethylsilyl)phosphide affords the 2,5-dihydro-1-phosphonia-2-stanna-5-boratole 8 which is fluxional with respect to the coordinative P-B bond. In a similar way, the reaction of 1 with lithium diphenylphosphide gives the analogous derivative 9 which however, posseses a strong coordinative P-B bond. Compound 9 is also accessible from the reaction of the 1,5-dihydro-1,1,4,5,5-pentaethyl-2,2,3-trimethyl-1-azonia-2-stanna-5-boratole 2 with diphenylphosphane. All products were characterised by 1 
INTRODUCTION
1,1-Organoboration of 1-alkynyltin compounds [1, 2] has opened the route to many useful heterocyclic compounds or to their precursors. Thus, (E)-2-(chlorodimethylstannyl)-3-diethylboryl-pent-2-ene 1 [3] and 1,1,4,5,5-pentaethyl-2,2,3-trimethyl-1-azonia-2-stanna-5-boratole 2 [4] are readily available (Scheme 1), and the presence of numerous reactive sites is promising for further useful transformations of these compounds [5] An alternative route to 1-azonia-2-stanna-5-boratoles should be provided by the reaction of 1 with N-stannylamines. A convenient access to 1-phosphonia-2-stanna-5-boratoles should be possible either from 1, either by reaction with lithium phosphides or trimethylstannylphosphanes, or from 2 by reaction with phosphanes and liberation of diethylamine, a well established procedure for building Sn-P bonds [6] , In this work, we report on such reactions and on the characterisation of the products by multinuclear magnetic resonance.
RESULTS AND DISCUSSION

Synthesis of the 2,5-dihydro-1-azonia-2-stanna-5-boratoles
The reaction of 1 with various N-trimethylstannylamines proceeds fast, slow or not at all, depending on the three substituents at the nitrogen atom. Treatment of 1 with diethylaminotrimethyltin, Et 2 NSnMe 3 , gives Me 3 SnCI and the heterocycle 2 (Scheme 2a); the reaction is
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And-l-Phosphonia-2-2 Stanna-5-Boratoles complete after warming the mixture from -78°C to room temperature. The same conditions were used for methyl-bis(trimethylstannyl)amine, MeN(SnMe 3 ) 2 (Scheme 2b); the expected compound 3 is formed in high yield and can be purified by distillation. In the case of tris(trimethylstannyl)amine, N(SnMe 3 ) 3 , the reaction mixture had to be stirrred for 24 h at room temperature until the reaction was finished (Scheme 2c). However, the formation of 4 was accompanied by rearrangement to 5 (Scheme 2d) which was complete after 72 h at room temperature. Analogous rearrangements have been reported in the cases of 2,5-dihydro-1,2-oxoniaboratoles [7] 
5
In the reaction mixture containing 1, N(SnMe 3 ) 3 , 4 and 5, two side products 6 and 7 (Scheme 3) could be identified by their 11 
B and
119 Sn NMR data. In 4, the bulky N(SnMe 3 ) 2 group can also act as a strong base and remove a proton from one of the ethyl groups linked to boron. This reaction leads to 1,2-dihydro-1/-/-1,3-stannaboroles [9, 10] such as 6 (δ 11 Β = +75.2; 6 119 Sn = +7.9) (Scheme 3a) which has already been prepared by the reaction of 1 with lithium diisopropylamide [9] (Scheme 3b). In the course of this reaction, HN(SnMe 3 ) 2 is eliminated which either reacts immediately with 1 (Scheme 3c) or gives N(SnMe 3 ) 3 Sn NMR data are typical of the 1,5-dihydro-1-azonia-2-stanna-5-boratoles. The δ 11 Β values indicate the presence of tetra-coordinate boron atoms [12] with a strong coordinative N-B bond. The marked deshielding of the 119 Sn nuclei in 2 -4 is typical of an ammonium-type nitrogen atom adjacent to the tin atom [8b,13], The structure of compound 5 also follows from a consistent set of NMR data. The δ 11 Β value proves that we are dealing now with an aminoborane [12] , and this is also supported by the δ 14 Ν value. The 6 119 Sn value of the NSnMe 3 group falls now in the range known for stannylamines [14] , whereas the 119 Sn nucleus of the Me 2 Sn group is still deshielded since it is part of a five-membered ring without an adjacent C=C bond. The 1 H and 13 C NMR data with various characteristic 119 Sn-1 H and 119 Sn-13 C couplings provides convincing evidence for the proposed structure. The structures of the 2,5-dihydro-1-phosphonia-2-stanna-3-boratoles 8 and 9 follow conclusively from the NMR data in Table 1 . However, the δ 11 Β value of 8 suggests that the P-B coordination is weak and P-B bond cleavage takes place fast on the NMR time scale. This is supported by 11 B NMR spectra at lower temperature which show that the 11 B nuclear shielding increases from δ +17.5 (25°C) to δ + 9.0 (-15°C [18] ]. The negative sign of the reduced coupling constants can be traced to negative contributions to the Fermi contact term arising from the presence of the lone pair of electrons at the phosphorus atom [19] . In the compounds 8 and 9 this lone pair of electrons is engaged in the coordinative P-B bond, and therefore, negative contributions should be reduced in a similar way as it was found for stannylphosphane transition metal complexes [16, 20] , Or in silylphosphane derivatives with P-metal or P-B coordination [17c], The signs of other coupling constants in 8 or 9, involving 31 P, are even more difficult to predict and therefore, experimental evidence is required.
The relative signs of coupling constants can be deduced from appropriate selective 1D double resonance experiments [21] of the type A{X} in the presence of a passive spin Μ [comparison of the signs of J(A,M) and J(M,X), if one nucleus has a negative sign of γ, it is advisable to compare the signs of K], Frequently it is more convenient to use 2D heteronuclear shift correlations (HETCOR), e.g.of the type X/ 1 H [22] , in the presence of a passive spin Υ for the same purpose [a positive or a negative tilt of the relevant cross peaks indicates alike and opposite signs of K(X,Y) and K 2 ], This is in agreement with the effect of a stronger coordinative P-B interaction in 8 at lower temperature, reducing the influence of the lone pair of electrons at the phosphorus atom on the Fermi contact term. The magnitude of 1 J( 31 P, 29 Si) is 1.5 Hz both at 0°C and -15°C. However, the 1 H{ 31 P} experiments indicate that 1 K( 31 P, 29 Si) changes its sign from < 0 at 0°C to > 0 at -15°C.
The principle advantage of 2D experiments over 1D experiments becomes obvious by the inspection of Figure 2 where a simple 2D 31 P/ 1 H HETCOR experiment [based on 3 J( 31 P, 1 H)] leads to the comparison of three pairs of coupling constants. . The HETCOR experiment in Figure 3 shows that the signs of 3 K( 31 P,Si,C, 1 H) and 1 K( 31 P, 29 Si) are opposite which means that 3 J( 31 P,Si,C, 1 H) > 0, in agreement with the finding for Me 3 SnP(SiMe 3 ) 2 ( Table  3 ). The HETCOR experiment in Figure 4 compares the signs of 4 into new heterocycles, such as the 1,2,5-azastannabora-cyclopentane derivative 5. There are three routes to 2,5-dihydro-1,2,5-phosphastannaboratoles. Depending on the substituents at the phosphorus atom, the coordinative P-B bond can be weak (8) or strong (9). These heterocycles are attractive targets for NMR spectroscopic studies, considering the various spin-1/2 nuclei present. The necessity for obtaining information on coupling signs is demonstrated in the case of 8, where the sign of 1 J( 31 P, 29 Si) changes from positive (at 25°C and 0°C) to negative (at -15°C). In contrast, the sign of 1 J( 119 Sn, 31 P) is negative in 8 and 9.
EXPERIMENTAL
All necessary precautions were observed to exclude oxygen and moisture during the synthesis and handling of the compounds. Starting materials such as 1 [3] , 2 [4] , P(SiMe 3 ) 3 [25] , P(SnMe 3 ) 3 2,5-Dihydro-4,5,5-triethyl-1,2,2,3-tetramethyl-1-trimethylstannyl-1,2,5-azoniastannaboratole 3 A solution of methyl-bis(trimethylstannyl)amine (0.78 g, 2.2. mmol) in toluene (10 ml) was added dropwise at -78 °C within 15 min. to the solution of 1 (0.7 g; 2.2. mmol) in toluene (10 ml). Then the mixture was warmed to room temperature, and all volatile material (including Me 3 SnCI) was removed in vacuo. Fractional distillation gave 3 (0.8 g; 76 %; b.p.105°C/10-2 .Torr;) as a colourless, air-sensitive oil. Ή NMR (250. Triethyl-2,2,3-trimethyl-1,3-bis(trimethylstannyl)-1,2 ,5-azastannabora-cyclopentane 5 A solution of 1 (2.8 g; 8.6 mmol) in hexane (20 ml) was cooled to -78°C, and tris(trimethylstannyl)amine (4.35 g; 8.6 mmol) was added in one portion. The mixture was warmed to room temperature, stirred for 72 h, and the progress of the reaction was monitored by 11 B and 119 Sn NMR. Then all volatile material was removed in vacuo, and from the oily
4,5,5-
